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Introduction 


There are many people that would love to get off of the grid when it comes to 
electricity. By supplying your own energy source it is possible to not have to pay 
for the electricity that you use every day. It is possible to generate your own 
electricity by using solar panels, a smali turbinę, or windmills. In order to use a 
turbinę it is necessary to have some type of smali creek or river near your home as 
turbines use water or wind to generate electricity. Creating your own sources of 
green energy is a great way to not only save money on your electric bill, but also 
offers a way to make a profit if you sell your excess energy either back to the grid 
or to another green energy company that is likely to pay you for it based on the 
type of energy that you are producing. 

In addition to a way of generating electricity you also have to have a way to storę 
the electricity that you are not using. This stored energy will need to be used when 
you are not generating any electricity. For example, the sun does not come out at 
night so if you want to tum your lights on in the evening you will need to use your 
stored solar energy. The same goes for using windmills to generate electricity. If 
the wind is not blowing there is no energy or electricity being generated. You have 
to be able to have a backup plan for these down times. If you are able to produce 
enough energy to use even during times where you cannot generate electricity then 
you will be able to get off the grid. However, many people choose to remain 
connected to the grid as a backup plan. 

While getting completely off of the grid may sound ideał, it is a bit risky. What 
happens if your eąuipment malfunctions? What if you do not have the time or 
money to repair it? If anything happens and you are unable to produce enough 
energy to meet your needs, you are going to be without electricity for an 
indeterminate amount of time. 

For the reason above, it might be a good idea to stay connected to the grid. If you 
stay connected to the grid even when producing your own energy, you will be able 
to supply your home with electricity no matter what happens to your eąuipment. 
Look at staying on the grid as your backup plan for in case anything goes wrong. 
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There is another very good reason that you should consider staying connected to 
the local power grid is the fact that it is possible to make money by doing so. Many 
power companies will allow a home owner to install what is called a two way 
meter. This meter will allow you to sell the energy that you are not using back to 
the power company. When considering the type of green energy that you are going 
to use, ask your power company if they will allow you to connect it to the grid as a 
way of producing energy for them. Some companies will only allow certain types 
of generators to be connected to their particular grid. 

Each country and States within each country all have different regulations and laws 
for selling power back to the grid. There is typically paperwork that will need to be 
filled out and certain standards that have to be met. Once you have met all of the 
rules, the two ways meter can be installed. Once the meter is installed you are on 
your way to start making money. 

In some cases you may already have a meter that allows for net metering installed. 
Net metering allows for energy to be able to flow both ways. If this is the case you 
do not need to have a new meter installed to start selling power back to the grid. 

When you begin to produce your own energy the goal is to produce enough energy 
to run everything that is going on in your house. If you are able to do this you will 
not have to use any of the power supplied by the grid. However, if you happen to 
need a little extra boost now and again, you will get it from the grid and not have to 
worry about any problems or outages. 

Every billing cycle the power company will take away the amount of energy that 
you have used from them from the amount that you have sent back to the grid. If 
you have sent back morę than you have used, you will receive a check. However, if 
you have used the grid morę than what you have retumed to it you will receive a 
bill, just as you do now. 

For those that live in smaller communities it may be possible to set up your own 
mini grid. If a few people in the area get together and install storage devices and 
generators you will all be able to share in the electricity. It is still a good idea for 
each person to remain on the grid, but for the most part you will be generating your 
own electricity and likely being paid by the power company each month for 
sending extra energy back to the grid. 
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Creating your own mini grid or single energy source for just your home is a great 
way to save money and possibly make money as well. In addition, it is also very 
friendly for the enyironment. Using natural elements such as the wind, sun, and 
water to generate electricity does not reąuire using fossil fuels. There is no 
pollution from these energy sources, which helps to start lowering greenhouse 
emissions. Overall, generating your own electricity is a win/win situation. 

In order to start saving and possibly making money from selling electricity there 
are a few things that you will need to be educated in. The very first thing that you 
should learn and begin to understand is what electricity is and the different ways 
that electricity can be produced. 

What is Electricity? 


Electricity as we know it is a form of power and power is a type of energy. Power 
involves flowing electrons. It is important to understand that all matter around us is 
madę of atoms. Each of these atoms has a center that is called the nucleus. Inside 
the nucleus there are particles that are charged called protons. There are also 
particles that are not charged that are called neutrons. Surrounding the nucleus of 
the atom are electrons, which have a negative charge. The number of electrons and 
protons inside an atom are typically eąual. This balancing force can be disrupted 
using some type of outside force, such as a magnet. When this happens the atom 
can gain an electron or lose an electron. This movement of electrons is what makes 
up an electric current. 



Power is one of naturę’s basie parts. It is 
also one of the most commonly used types 
of energy. Power is actually a secondary 
source of energy and is obtained by 
converting other sources of energy, such as 
oil, nuclear power, coal, and natural gas as 
well as other natural sources. These sources 
are called the primary energy sources. Fossil 
fuels are currently the main supply of energy throughout the United States and the 
world. The reason why this poses a problem is because fossil fuels are not 
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renewable. These natural resources have taken millions of years to be created and 
they cannot be renewed once they are used. Finding a source of energy that can be 
used over and over is the way that the energy industry needs to go. There are many 
great renewable energy sources readily available and we just need to start 
implementing them into our everyday use. Along with implementing renewable 
energy sources, we also need to learn how to use less energy throughout our day to 
day life. Our energy consumption has become quite outrageous and cannot 
continue on this rapid pace. 

Many cities were built next to waterfalls and other running water sources because 
water can be used as a primary energy source. This type of primary source is a 
mechanical energy source where the water is used to tum a wheel to generate a 
secondary energy that can be used to power other things. 

Power generation has been around for a long time, but before it started being used 
as we know it today people lit their houses using kerosene lamps and cooled their 
food in iceboxes. Rooms were heated by burning wood or coal in a stove. 

The principle of power started to be understood morę fully after Benjamin Franklin 
conducted his kitę experiment on a stormy night. During the middle of the 1800s 
Thomas Edison changed the way people would use electricity forever, by 
perfecting an electric light bulb. The first light bulbs Edison released could hołd 
power for about 40 hours. Less than a year later, Edison was able to release a light 
bulb that would hołd its power for up to 1200 hours. 

Understanding the history of electricity and how it came about is extremely 
important as it gives insight into the way that we use electricity today. We can 
leam from the past and create new and better ways of using electricity and power. 

While history shows that Benjamin Franklin seemed to be the First person to put 
together the fact that lightning was simply electricity, there are artifacts dating 
back to the ancient Egyptians that show they may have understood morę about 
electricity than we might have known. The basis for this argument lies in some 
canisters that were found it what is now Iraq. These cylinders were hollowed out 
and had an iron rod placed into the middle with a copper cylinder. Similar pots 
have been put together today and show that electricity could have been produced in 
this particular mann er. 
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Another important person that should be mentioned when it comes to electricity 
and how we use it today is Nikola Tesla. Tesla is not well known, but played an 
important role in how electricity was developed. In fact, there are many inventions 
of Tesla that are still used today. It was Tesla that came up with the altemating 
current of electricity. Before he discovered altemating current, direct currents were 
used to produce electricity. 

It may be argued that Tesla should be given credit for the invention of the light 
bulb as we know it. Tesla began working for Thomas Edison in 1882. His job was 
to design and improve electrical eąuipment at the Continental Edison Company 
located in France. He moved to New York City in June of 1884 and continued to 
work for Edison. At first Tesla was assigned to work with the simple electrical 
engineering projects the company was working on. However, he was ąuickly 
moved to help solve some of the hardest problems the company faced. In fact, he 
was given the task of overhauling the direct current generators that the company 
used. 

In 1886, Tesla created his own company and patented designs for both the dynamo 
and the are light. It was during these years that he began to develop the altemating 
current motor. This invention is one that we still use today as there has been no 
way found to improve this system. It can be said that Tesla was an inventor that 
was way ahead of his time. 

Understanding Transformers 

The light bulb was the first step in bringing electric lighting into the homes. 
However, one of the issues that needed to be solved was how to send power over a 
long distance. To solve this problem the transformer was created by George 
Westinghouse. The transformer makes sending electricity long distances efficient 
and possible. This meant that power could be supplied to homes and businesses 
that were locates a far distance from the power plant that generated electricity. 

Electricity is a fairly important part of our everyday lives. However, the majority 
of people does not stop and think about what life is like with this power. In 
addition, most of us do not stop to consider where this power is coming from and 
the effect that it may have on the environment. Like the air we breathe, electricity 
is simply taken for granted. We use the power of electricity every single day. 
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Power is used to heat and cool the home, to provide us with light in our homes 
when we need it, and to provide us with the energy needed to run our favorite 
sources of entertainment, the Computer and television. 

In the United States, the electric power industry has been organized into power 
grids. These power grids ensure that there is an adeąuate supply of power available 
at all times to meet the reąuirements at any given moment. Power companies have 
to be able to storę energy to use during peak or high use times. They can do this by 
storing excess energy during Iow use times. These companies have to maintain a 
delicate balance in order to maintain an appropriate supply to meet the demand. 

Generating Power 

Electric generators are used in order to convert mechanical energy to electrical 
energy. The process for this conyersion is based on the relationship of power and 
magnetism. This comes back to the positive and negative energy that is inside each 
atom. When a wire or other type of electric conducting materiał is moved through a 
magnetic field it creates a disruption in the nucleus of the atom and forms an 
electric current throughout the wire. The large electric utility companies use large 
generators with a stationary conductor to generate this energy. 

A magnet is attached to the ends of a shaft that will rotate. This shaft is set inside a 
conducting ring that remains stationary. The conducting ring is wrapped with a 
continuous, long piece of wire. As the magnet rotates it will create a smali electric 
current through the sections of the wire that it goes past. Every section of the wire 
is technically a smali and separate electric conductor. The smali currents from each 
of these sections add up to a current of a considerable size. This large current is 
then used to provide electric power. 

Using Turbines to Create Power 

Power stations will use a water wheel, 
engine, turbinę, or similar machinę in order 
to drive an electric generator or other type 
of device that can convert mechanical 
energy or Chemical energy into power. The 
most common methods of generating power 
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are wind turbines, water turbines, steam turbines, gas combustion turbines, and 
intemal combustion turbines. 

In the United States, the majority of power that is produced is created through 
steam turbines that are located in power plants. A turbinę works by converting the 
kinetic energy of fluid that is moving, such as liąuid or gas, into mechanical 
energy. 

A steam turbinę will have a series of blades that are mounted onto a shaft. The 
steam will be forced on the shaft in order to move the blades. The shaft is 
connected to a generator. In turbines that use fossil fuels the fossil fuel is burned 
inside a fumace in order to heat up water that is located in a boiler. This water that 
is heated by the fossil fuels will then turn into the steam that will spin the turbinę. 

Natural gas, oil, and coal are all fossil fuels that are burned inside large fumaces in 
order to heat the water that makes the steam to push the blades of the turbinę. In 
the year 2000, over half of the 3.8 trillion kilowatts/hour of energy produced in the 
United States was from buming coal. A total of 52% of thermal energy that was 
generated in power stations was from coal. 

Natural gas can be burned to heat the water for steam, but can also be burned in 
order to create hot combustion gases that can pass through the turbinę directly. 
These combustion gases go through the turbinę and spin the blades, just as steam 
does in order to generate power. When utility usage is high in demand gas turbines 
are often used to keep up with the demand. In 2000, approximately 16% of the 
United States power was generated by the use of natural gas. 

Petroleum or oil can be used to make steam to power tum the blades of a turbinę as 
well. Residual fuel oil, which is madę from cmde oil, is often the type of petroleum 
that is used in order to produce steam. In 2000, petroleum generated less than 3% 
of the power in power plants in the United States. 

Another process for creating steam is nuclear fission. A nuclear power plant uses a 
reactor that has a core with nuclear fuel, which is mostly enriched uranium. When 
the atoms of uranium are hit by neutrons they will Split (fission). This process 
releases heat along with morę neutrons. In a controlled condition these neurons can 
hit other uranium atoms, which in tum cause morę atoms to Split, and this process 
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can go on and on. This means that fission can be continuous as a chain reaction 
occurs releasing heat along the way. This heat is then used to tum the water into 
steam and that steam will spin the turbinę in order to generate power. About 20% 
of the United States power is generated by nuclear power. 

Approximately 7% of the United States power generation is from hydropower. 
This process uses flowing water to spin the turbinę that is connected to a generator. 
There are two types of basie hydroelectric systems that are used to produce power. 
The first system uses flowing water that accumulates in reservoirs by the use of 
dams. The water is pushed through a pipę that is called a penstock. This water flow 
applies pressure to the blades of the turbinę and drives the generator to produce the 
necessary power. 

A second type of hydroelectric system is called the mn of river system. Just as it 
sounds, this system uses a flowing river to move the turbinę blades in order to 
produce power. 

Other Sources of Power Generation 

Another source of power that can be used is 
called geothermal power. This type of power 
uses the heat energy that is buried within the 
surface of the earth. There are areas around 
the world where there is enough heat coming 
up from the earth’s surface that the 
underground water is tumed to steam. This 
steam can then be used at steam turbinę 
energy plants. Currently, less than one percent 
of the power in the United States comes from geothermal energy. The main reason 
for this is because the locations of these “hot springs” are scattered and some are 
not ideał for creating a power plant nearby. 

Solar power is energy that comes from the sun. One of the problems with solar 
energy is the fact that it is not available 24 hours a day and there are some days 
where the sun does not shine at all. Producing solar energy has been generally 
morę expensive than producing energy from fossil fuels. However, as we are 
seeing people becoming morę and morę aware of the strain that using fossil fuels 
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and other non-renewable resources is putting on the earth, solar energy technology 
is being researched morę and the cost is expected to lower. 

Wind power converts the energy of the wind into power. Like solar, this is a 
growing source of power in the United States because of its renewability. The main 
issue with wind energy is that it is not available everywhere and certain 
circumstances must be in place in order for this type of energy to be utilized 
efficiently. Currently less than one percent of the United States power comes from 
wind energy. 

Biomass includes garbage or solid waste, wood, and agricultural waste such as 
wheat straw or com cobs. The biomass can replace fossil fuels inside a boiler. 
Buming these waste products produces the steam that is often used in the 
conventional steam plants. Less than one percent of the power of the United States 
is created using biomass. 

The power that is produced by the different types of generators will travel across 
cable to a transformer. The transformer is used to change the power from a Iow 
voltage into a higher yoltage. The reason that power is changed to a higher yoltage 
is that it can travel morę efficiently when this is done. The power is carried to a 
substation using transmission lines. At the substation the power will be changed 
from the higher yoltage back into the lower yoltage that is used for homes and 
businesses. A distribution linę will run from the substation to the factories, homes, 
and business in the area that reąuire electricity. 

Measuring Power 


If there is a product that uses a power source, the consumption of power and the 
ąuality of the power have to be measured as part of the design and test of the 
product. These measurements are crucial when it comes to the optimization of a 
products design. 

The basics of power measurement begin with DC. Direct Current is a relatiyely 
simple eąuation which is watts is eąual to volts times amps. To measure altemating 
current a power factor has to be considered and the eąuation is a bit morę complex. 
The eąuation for determining altemating current is watts are eąual to volts times 
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amps times the power factor. This form of 
measuring alternating current is called true 
power, active power, or real power. In an 
alternating current system multiplying the 
volts times the amps is eąual to the volt 
minus amps and is called the apparent 
power. 


Watts are the units of power that is used to measure the energy. The word watt is 
used as an honor to James Watt who invented the steam engine. A single watt is a 
very smali amount of power. One horsepower is eąual to approximately 750 watts. 
1000 watts is represented by a kilo watt. When the word is kilowatt-hour or kWh is 
used it is referring to the number of kilowatts that are working for an hour. 
Kilowatts per hour are what a power plant’s power generation is measured in. The 
amount of power that a consumer uses over time is measured in kilowatts per hour 
as well. In order to determine the amount of energy that is used the number of 
kilowatts used is multiplied by the number of hours that have passed. For example, 
a person that runs a 40 watt light bulb for five hours each day, you will use 200 
watts of power which is eąual to .2 kilowatt hours of electric energy. 


The consumption of power is measured in time as seen above. A digitizing 
techniąue can be used to determine the instantaneous yoltage which is then 
multiplied by instantaneous current. This is then accumulated and integrated into a 
set time frame. This provides the measurement. 

Here is a simple step by step guide to measuring power. You will need to have a 
multimeter in order to perform this type of measurement. The First step is to use the 
multimeter and measure the yoltage of the Circuit. Record the value that you fmd in 
Volts. Next you will measure the current of the Circuit using the multimeter again. 
This value is recorded in amperes. The third step is to substitute the values that you 
found into this eąuation P=Volt * Amperes. 


An example of power measurement is if your measurement of the yoltage is eąual 
to 120 Volts and the current is 20 amperes, you multiply 20 by 120. This is eąual 
to 2400 Volt-amperes. 


n 











In order to properly express your result in a power unit you will have to convert the 
volt - amperes into watts. This conversion is quite easy as one vault - ampere is 
eąual to one watt, which means the answer to the above problem is that the power 
is eąual to 2400 watts. 


General Electric Power 


The traditional electric utility companies throughout the United States have the 
responsibility of ensuring that their consumers have a reliable and adeąuate power 
source provided at a cost that is reasonable. There are investor own electric 
Utilities, cooperative utility companies, Federal utility companies, and publicly 
owned utility companies located throughout the country. There are also power 
marketers who will buy power and sell power. Typically, a power marketer does 
not own a generation or manufacturing facility. Local, State, and the federal 
govemment all regulate the utility companies. 

The electric industry has been highly regulated for a number of years. However, it 
is now evolving into a morę competitive industry. In 1978 PURPA (public utility 
regulatory policies act) was passed and created morę competition for the 
generation of energy by creating morę ąualifying facilities. In 1992 the Energy 
Policy Act was passed and removed some of the constraints on the ownership 
reąuirements for facilities that generate electricity. This act encouraged further 
competition throughout the industry. 

Qualifying Facilities 

PURPA is responsible for opening up the doors to a group of power generating 
companies that are non-utility. These are called ąualifying facilities. There are 
certain reąuirements that these ąualifying facilities must meet in order to operate. 
These include ownership reąuirements, efficiency reąuirements, and overall 
operating method reąuirements. The FERC (Federal Energy Regulatory 
Commission) is responsible for setting up these reąuirements. 

Cogenerates 
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Cogenerates are facilities that produce power along with another useful form of 
thermal energy. Typically these plants are considered ąualifying facilities and will 
use the steam or heat that this produced during the production of electricity for 
industrial processes or for heating and cooling purposes. This type of utility is 
often used in the mining, agriculture, transportation, or manufacturing industry. 
The power that is generated is typically for their own use, but if there is any extra it 
is sold to the utility that hosts it. 

Independent Power Producers 

An independent power producer is reąuired to use a 
renewable energy source as the primary source of 
power generation. An independent power producer 
will typically operate within a franchised area of a host 
utility. These producers do not usually have a 
transmission facility or sell their power to the retail 
market. This means that they sell energy either 
Wholesale or as sales for resale. An independent power 
producer does not have ąualifying facility status. 

Exempt Wholesale Generators 

EPACT changed the Public Utility Holding Company Act in order to create a new 
class of nonutility power producer. These are the exempt Wholesale generators. 
These generators are exempt from the geographic and corporate restrictions that 
the PUCHA imposed. This modification allows these companies to create and 
operate power projects around the world. 

At the end of the year 2000, the total electric power generating capacity was 
811,625 megawatts. Almost 75% of this energy production was attributed to 
Utilities and the other nearly 25% was provided by non-utilities. 

In 1999, the average cost for power increased for the first time sińce 1992. The 
price rosę to 6.68 cents for each kilowatt/hour. New York, New Hampshire, and 
Hawaii, pays the highest average cost for energy. Wyoming, Idaho, and Kentucky 
pay the least amount for energy. 
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Green Energy 


Currently, the majority of energy production throughout the world relies on fossil 
fuels. The big problem with this is the fact that fossil fuels are being depleted at an 
extremely fast ratę. Fossil fuels cannot be renewed and soon they will all be gone. 
It is for this reason that it is imperative that we begin looking for green energy 
altematives to start introducing into the market place. 



The use of electricity is not going down in fact, it is on the rise. The population of 
the world is on the rise as well, which just means that we are going to be 
consuming morę and morę as there are morę people inhabiting the planet. There 
are many forms of green energy available. The main issue facing this type of 
energy is the cost and implementation. However, green energy involves using 
natural processes to create energy with almost no pollution. If we want to save the 
planet we are going to need to start looking at these process a lot morę closely. 
Some of the green energy that is currently being researched and used in certain 
places is geothermal power, wind power, anaerobic digestion, smali scalę 
hydropower, biomass power, solar energy, wave power, and tidal power. There are 
some forms of nuclear power that are considered to be green. There are advantages 
and disadvantages to each of these types of green energy. 
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Solar Energy 


We will start with solar energy because it is one of the fastest growing forms of 
green energy and is likely to play the biggest role in the next generation of energy 
consumption. Solar energy is also quite easy to implement into a home and is one 
of the ways that excess energy can be sent back to the grid or sold back to the 
utility company as a way of making a profit. 

Solar power is really quite simple. It can be used as both a heat source and an 
energy source. To obtain solar energy solar radiation is used. This solar energy can 
be captured using special cells. These solar cells can be converted into energy by 
using solar panels. This power can then be used to power daily household items 
such as fumaces, lights, and electronics. 

There are several types of solar panels that can be used for different energy 
production needs. There are solar panels for water heaters, for fumaces, for vents, 
for refrigerators, and for a generał electricity supply. 

The cost of a solar panel will depend on the amount of watts that the panel 
supplies. The average cost per watt is about $2 or $3. This means that if you want a 
panel that produces 1000 watts of energy you can expect to pay between $2000 
and $3000 for it. This is a big chunk of money and in order to produce enough 
energy for your home you can expect to spend tens of thousands of dollars to get 
started. 

What most people fail to realize is the savings that this investment can provide. 
Once the solar panels are paid for you will no longer have an energy bill to worry 
about. In fact, using solar energy in the home can pay for itself. You can create 
enough energy to be able to sell the excess back to the utility company. This means 
that instead of paying an electric bill each month, the electric company will be 
paying you. 

The main disadvantage of solar energy is the fact that it is not always available. 
During the night, there is no sunlight, which means there is no way to generate 
solar energy. However, there are storage methods that can be used in order to save 
up extra solar energy during the day to be used at night, but the storage methods 
are currently not very efficient, which is why this is a disadvantage. 
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Another disadvantage currently is the cost of solar panels. These panels are 
currently very expensive because of the silicosis materiał that is used to make 
them. 

The obvious advantage of solar energy is the fact that the cost of the energy is free 
once the solar panels are paid for. This means that using solar energy can result in 
not having to pay an electric utility company. There is virtually no pollution from 
using solar energy and the sun is going to be around for at least 4 billion morę 
years according to what scientists believe. This means that we will never run out of 
the resource and are not harming the planet by harnessing this natural energy. 

Anaerobic Digestion 

Anaerobic digestion is another form of green energy that is mainly used for 
domestic and industrial purposes to help manage waste. This system has four 
biological and Chemical stages. The stages are hydrolysis, acetogenesis, 
acidogenesis, and methanogenesis. For the most part the biomass that is used for 
anaerobic digestion is madę up of organie polymers. The First step in breaking 
these down is called hydrolysis. This process breaks down the organie molecules 
into simple sugars, fatty acids, and amino acids. The process of breaking down 

these organisms creates an energy that can be 
used. Further research in using anaerobic 
digestion technologies could be extremely 
beneficial. This type of green energy could 
replace the use of fossil fuels and eliminate the 
footprint left by waste treatment plants. This 
type of green energy can also help reduce the 
amount of methane emissions from landfills. 

Anaerobic digestion is often used in developing countries as a Iow cost way to 
produce energy to use for lighting and cooking. These types of facilities have been 
recognized by the United Nations as one of the best decentralized energy supply 
sources available. 

The benefits of this type of green energy are the fact that it is very cheap to create. 
The process uses waste as a form of energy. A facility can be built on a farm and 
the waste from plants can be used to generate power. 
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The main disadvantage of this type of energy is the fact that the production is quite 
Iow. There is a lot of waste reąuired in order to produce enough energy to run the 
average household. However, this type of green energy combined with other forms 
can be used to create an environmentally friendly home or area. 

Geothermal Power 

Geothermal power is generated from hot springs that are undemeath the earth’s 
crust. These power plants use the heat from the earth’s core in order to create the 
steam necessary to power turbines. This is considered to be a sustainable form of 
energy because the heat that is extracted from the earth is tiny when compared to 
the actual heat content of the earth. 

In some areas it is not necessary to penetrate the earth to reach the natural heat as it 
is already there in the form of hot springs and geysers. These geysers can be used 
as the energy source for creating electricity. 

One of the biggest problems with geothermal power is the fact that in order to 
reach the heat, deep holes have to dug into the earth. This mining can be damaging 
to the earth around it. In addition, when these mines are created near natural 
geysers they may cause the geysers to stop flowing. In addition, drilling to the 
necessary depths can be quite costly. 

For these reasons, geothermal energy, although considered a green form of energy, 
does have serious environmental impacts that need to be considered. 

Wind Power 

There are many ways that wind can be converted to energy. Wind turbines are used 
to create electricity. A windmill is used for mechanical power and wind pumps are 
used to pump water or for drainage. Wind is also used to propel ships. 

Wind energy is one of the best forms of green energy available. The main reason 
for this is because the air is always moving, meaning that the energy source never 
ends. Wind and Solar energies are both great sources of renewable energy as 
neither is expected to go away any time soon. 

Wind energy is one form of green energy that is currently being used morę and 
morę. There are wind farms being built throughout the world, including in the 
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United States. A wind farm can consist of several hundred wind turbines that cover 
a large amount of land. These turbines are all designed the same way consisting of 
a horizontal axis that connects to a rotor with three blades. This is connected to a 
collection system along with a Communications network. The energy is sent to a 
substation where it is transformed into a higher yoltage. Higher voltages travel 
better. The energy will then be distributed to another transformer that will convert 
it into usable energy. 

There are many benefits of using wind energy. The obvious benefit of this type of 
energy is the fact that it is totally renewable. There is always going to be wind that 
can be harnessed and used. Another benefit of wind energy is that it is totally 
clean. There are no emissions from using this type of energy, which means that this 
is one of the few clean energy sources that are available. 

One of the problems with wind energy is storage. When energy is stored the 
exchange of energy used to convert the energy that is stored back to usable energy 
is typically inefficient. Another issue with wind energy is that it does not travel 
well and unfortunately wind turbines are not ideał in all locations. 

Another issue that some people have with wind energy is that they feel that wind 
farms ruin the landscape of an area. A wind farm reąuires many individual turbines 
to be built. These are typically built on farm land or in other open areas where 
wind is fairly consistent. Some people feel that it tums the area into a metal forest 
and oppose building turbines near their home. 

New technologies are becoming available that are making wind energy one of the 
best sources of renewable energy. The growth trend in 2010 showed that over half 
of the new wind power sources that were added were added outside the traditional 
North American and European markets. One of the main reasons for this is because 
China began adding new wind installations and continues to do so. 

Wave Power 

Another form of green energy is wave power. This form of energy uses the waves 
of the ocean to generate energy for useful work. A wave energy converter is used 
to exploit the power of the waves and tum it into electricity and other sources of 
power. 
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Wave power has a large potential with estimates of greater than 2 TW. The western 
part of Europę, the north coast of the United Kingdom, and the pacific coast in 
north and South America are all great sites for generating this type of power. 

The main issue with this type of energy is the impact on the marinę environment. 
Noise pollution could be a problem if it is not monitored. 

Further research needs to be conducted to make this type of energy morę efficient. 
Currently waves generate around 2700 gigawatts of power. However, the current 
technology that is available to collect this energy is only capable of getting around 
500 gigawatts. 

Tidal Power 

Tidal power is a type of hydropower that changes the energy from the tides into a 
morę useful form of power such as electricity. Tidal power is not currently widely 
uses, but there is a great potential of this type of energy being utilized in the futurę 
as morę research is conducted into new sources of renewable energy. 

One of the advantages of tidal power over wind and solar energy is that the tides 
are morę predictable than the wind or the sun. However, the cost for hamessing 
this type of energy remains quite high. 

Nuclear Energy 

There are some people that classify nuclear energy as a source of green energy, but 
most environmentalist groups do not agree with this classification. The argument 
that nuclear energy is not green is that the nuclear waste that is created from this 
type of energy as well as the risk of a nuclear accident such as those that occurred 
in Chemobyl and most recently in Japan after the Tsunami, pose too great of a risk 
to the environment. 

However, new technology available has a nuclear reactor design that can use what 
is now called nuclear waste until it is dramatically less dangerous. The plants are 
also designed with features that minimize the risk of a nuclear accident. 
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Impact of Energy Sources 

There is no power source that is totally impact free. Every type of energy source 
reąuires energy and has some type of pollution from the manufacturing of the 
technology. There are people that argue that while green energy is a good effort to 
help solve energy consumption issues, it must also be united with a change in 
culture where people begin to decrease their energy use on a whole. 

Purchasing Green Electricity 


There are many countries that offer arrangements that allow consumers to purchase 
renewable or green electricity directly from a common carrier which may be their 
utility company or another green power provider. 

When a consumer purchases “green” energy from an electricity network, the power 
that goes to the consumer is not necessarily from a green energy source. The 
reason for this is because the local utility company or power plant or govemment 
provider buys the electricity from a pool of providers that could be using nuclear, 
fossil fuel, or renewable energy sources to generate electricity. In a lot of countries 
green energy only makes up a smali percentage of the electricity production. 


Figurę 1. U.S. green pricing customers.2006-2010 

grawi pncmg cuslomers 
1400 000 

1200 000 

1000 000 -' 

600 000 

600 000 

400 000 

200 000 


There are some countries, such as 
the United States, where local 
govemments have created 
purchasing tools. Solar bonds and 
community choice aggregation have 
led to a mix of 51% or higher of 
renewable energy sources being 
used in some areas. 


A consumer can participate in a 

3ourc* Enargy kiformctton A4m*»«tr«!ion U U 

green energy program as a way to 
encourage the expansion of green energy usage. In addition, the consumer is 
making a statement that they are willing to pay a bit morę to use a renewable 
source of energy. 
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In the Netherlands an electric company will guarantee that they will buy equal 
amounts of green power that is being used by their green energy consumers. Green 
power is exempt from the pollution taxes from the Dutch govemment. This tax 
exemption results in green energy costing about the same as any other type of 
energy that is purchased. 

One of the biggest problems of 
buying green energy through an 
electric grid in the United States is 
that the infrastructure that currently 
supplies the majority of consumer’s 
electricity is so centralized. This 
infrastructure is what is leading to 
freąuent rolling blackouts, higher 
energy costs, higher greenhouse gas 
emissions, and issues with power 
ąuality. $450 billion will be inyested in the system during the next 20 years to meet 
the increase in the demand. Additionally, the current system is being taxed morę 
because of renewable energy resources such as sun, wind, and geothermal 
energies, being introduced and incorporated. 

One of the main issues with renewable energy sources is the fact that they reąuire a 
lot of space to operate. This has resulted in the facilities for renewable energy 
being built in somewhat remote locations, often places where very little energy is 
consumed. The problem with this is that transporting the energy using the current 
centralized infrastructure is extremely inefficient and impossible in some cases. 

The United States has a lot of work to do in order to make the necessary changes to 
our energy system in order to move towards an electric grid that will be able to 
accommodate a mixture of different energy types. 

Implementing Green Energy Systems Locally 


Figurę 2. U.S. net metenng customere, 2006-2010 
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For individuals that are not satisfied with using a third party grid approach for 
green energy through a power grid, there are other options available. Installing 
your own local renewable energy system is ąuite possible. Solar and wind are the 
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most popular forms of renewable energy resources to install. Installing both a wind 
energy system and a solar energy system will create a local energy system that will 
be ąuite efficient as these two forms of energy complement each other ąuite well. 

Individuals that wish to heat and cool their home using renewable energy may 
want to consider a geothermal heat pump system. These systems use the 
temperaturę of the earth to convert energy to heating and cooling systems that can 
be used for the home. 

Advantages of Using Local Green Energy Sources 

One of the biggest advantages of using a local green energy source in the United 
States is that many of the States will offer consumers incentives for installing 
renewable energy systems in their home. There are several States, including 
Massachusetts and California that have created a new approach to community 
energy supplies that is called the Community Choice Aggregation. This approach 
provides communities with the opportunity to solicit competitive electricity 
suppliers and to use revenue bonds in order to finance and develop green energy 
sources. 

One of the best things about initiatives such as this is the fact that consumers are 
assured that the electricity that they are using is produced from some type of green 
energy source that they are in charge of. When the system is paid off, the 
community will be able to produce their own electricity for no cost and they can 
also sell the excess energy back to the local utility company for a profit. 

How to Use Green Energy 


For those that are considering using green energy, it is necessary to storę the 
energy that is not being used in order to be used at a time when generation is not 
possible. Green energy storage is one of the main problems with this form of 
energy. It is possible to create individual power systems that can be used to storę 
the electricity that has been generated. 

Some of the types of storage that can be used include energy carriers such as 
compressed air, hydrogen, liąuid nitrogen, batteries, and oxyhydrogen. These 
storage deyices can be used to power things such as yehicles. 


22 


For stationary applications pumped storage hydroelectricity or flywheel energy 
storage can be used. These applications work best for powering homes and offices. 
In a household electric power system converting energy can be used to reduce 
odors as well. One of the ways to do this is to use organie matter like spoiled 
organie matter and animal dung can be madę into biochar that can be used as a fuel 
for creating energy. 

Smali Scalę Hydropower 

One way to generate electricity on your property is to use water. If your property 
has a river or a stream, it is possible to create energy frorn it. The advantage of 
creating energy using water is that it remains constant unless the stream or river 
dries up. One of the advantages of using hydropower over solar and wind power is 
that it is typically morę economical. 

To create a smali scalę hydropower energy source you will need to measure the 
yertical drop of the stream and also measure the streams flow. It is also important 
to speak with the Department of Natural Resources to see what is allowed and not 
allowed with the source of water that you are planning to use. 

There are several types of hydroelectric generators. One of the most popular types 
is the Pelton Wheel. The Pelton wheel works well on sites that have a Iow flow 
with a high head. Water is sent through a pipę that has a series of cups and the cups 
then are used to spin the wheel. The wheel is attached to a turbinę and the turbinę 
is what generates the electricity. The cost of a Pelton wheel is anywhere from $750 
up to $1400. These wheels can generate anywhere from .25 kilowatts per hour a 
day up to 36 kilowatts per hour a day. 

For those that have fast running springs on their property, a submersible propeller 
may be the best option. Streams that have a flow between six and nine mph are 
ideał for this type of propeller. The depth of the water can be as little as a foot. A 
submersible propeller can generate between 1.5 kilowatts per hour to 2.4 kilowatts 
per hour per day. The cost of a submersible propeller is around $1200. 

Solar Power Installation 

Another option for creating green energy for your home is by installing solar 
panels. The only place that solar panels cannot be used is in places where the sun 
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does not ever shine. If your home is surrounded by trees, you may need to remove 
some of the trees that are blocking the sunlight in order to gain the fuli use of the 
sunlight for your energy needs. 

Solar panels can be used for heating and cooling as well as for running electronic 
devices, including lights. The main problem that many people have with solar 
energy is the initial start-up costs. Solar panels are quite expensive and the cost to 
convert a home to solar energy can be really high. Each solar panel that is installed 
can cost nearly $3000. Most people will need to install morę than one of these 
panels in order to produce enough energy for their home. 

In addition, a storage unit is necessary for solar energy. The storage system will 
collect the excess energy that is not used and save it for use when energy is not 
being generated frorn the solar panels. These storage units are particularly 
important because electricity cannot be generated during the night when the sun is 
down and during days where the sun’s rays do not reach through the cloud cover. 

Perhaps the biggest ąuestion that any homeowner should consider is how long it 
will take a solar panel system to pay for itself. The answer to this ąuestion is tricky 
because it depends directly on where you live. 

This does not just refer to how sunny of an area that you live in, even though it is 
obvious that weather plays a role. Other important effects on how long it will take 
you to get a return on your inyestment include the subsidies that are available such 
a tax rebates and credits. These subsidies will vary based on the State that you live 
in and even frorn city to city. 

One of the other big factors that have to do with location is the amount that you 
currently pay for your electricity. This price that you pay each month for electricity 
will affect the amount that you can save each month when you start creating your 
own solar power for your personal use. 

A research study was conducted that ran through several scenarios in five different 
United States cities to show the return on inyestment for a solar energy project can 
be completely different based on the location. The cities that were used were 
Denver, New York City, Portland, Minneapolis, and Los Angeles. 
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Each of the scenarios that were used shared some common features including a 
common starting point in order to make the comparisons fair. The same size unit 
was used for each location and was placed on a roof facing south at a 30 degree 
angle. The amount of energy used by each of the fake homes was 11,500 kilowatts 
per hour every year. This is the average amount of energy that is used in most 
homes in the United States. The scene also assumed that the homeowners would 
pay for the solar energy systems with cash and that the systems would start to 
operate on the first of January. 

Certain tax situations may affect the types of credits that are provided, so it was 
further assumed that each of the homeowners madę an annual income of $140,000 
and filed taxes as single. 

After this the study ended the similarities of each scenario. The rates for electricity 
in each city were used as well as the rebates, tax rates, and the weather. 

One difference is that a five kilowatt system that is used in Minnesota produces 
about 500 kilowatt hours of energy each month. The same five kilowatt system 
will generate 700 kilowatt hours on a home located in Los Angeles. 

When all of the numbers were added up, it seems that the city that offers the best 
return for a solar energy investment is New York City. The pretend home located 
in Brooklyn that used the solar energy system had it paid off in only five years. 
The main reason for this is the large local incentives that are available in New 
York. Additionally, the cost of electricity in New York is higher as well. 

There is a lot of research being done to help bring the cost of installing solar 
energy into a home down. New types of panels are being created, which may make 
a home conversion much morę affordable in the near futurę. 

Wind Energy Installation 

Another good option for installing your own green energy system is to use wind 
power. This energy will work well if you live in a location that is fairly open. A 
windmill can be madę to use to generate electricity. If you wish to use this type of 
green energy for powering your home it may be necessary to install morę than one 
wind turbinę in order to create enough energy for use. 
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The cost of installing a wind turbinę can be ąuite high, depending on how big the 
turbines are that you wish to install. These structures are typically built ąuite high 
so they are above most other structures in order to capture the most amount of 
wind. 

The wind turbinę will need to be built in a location that wind reaches on a regular 
basis. It is also important to research your area to see the direction that the wind 
blows the most often. It is important to have a good plan in place before building a 
wind turbinę. You will want consider the amount of energy that you want to 
produce in order to be able to run your house in an efficient mann er. It is also 
recommended that you produce morę energy than you actually think that you will 
need in order to cover those times of excess energy use. If you do not use the 
excess energy you will be able to sell it back to the grid to offset your energy costs 
and make a profit. 

There are many step by step guides available to help people create effective wind 
turbines for use at their homes. The initial startup cost will be a bit high, but once 
the turbinę is paid off you will be generating electricity at no additional costs. 
While you are saving money by no longer having to pay an electric bill, you can 
also generate an income by selling your extra stored energy to the local utility 
company for use. Wind energy is becoming morę and morę possible as the 
technology advances. Large scalę wind farms are becoming morę common and this 
type of energy is one of the fastest growing types of green energy in the world. 

Green Energy and the Goyernment 


Around the world morę and morę govemments are offering incentives for their 
citizens to start using green energy sources. The reason for these incentives is 
because govemments realize that the need for different energy sources is 
imperative. Our current ratę of use around the globe is so high that the current 
methods that we are using cannot keep up. There needs to be new ways to create 
energy that are sustainable because the non-renewable resources that we are 
currently using will soon be gone. 

Here are some of the ways that governments are encouraging the use of green 
technologies. 
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European Parliament and Council 

The European Parliament and Council created a strategy for morę sustainable and 
competitive energy in March of 2006. The key proposals of the plan include: 

• Cutting at least 20% of all greenhouse gas emissions from the primary 
energy sources by the year 2020. The council is also pushing for an 
agreement intemationally to achieve a 30% cut in greenhouse gas emissions 
from all developed countries. 

• By 2050 cut up to 95% of all carbon emissions 

• By 2020 have a minimum target use of 10% bio fuels. 

• Unbundling energy companies from distribution networks to increase the 
competition in the market. 

• To improve the energy relationship with the neighbors of the European 
Union. 

• Developing a strategie plan to develop renewable energy technologies. 

In addition, the European Union has created several initiatives to increase the 
research for using solar, wind, and bioenergy. The European Union has been 
helping to set the standard for increasing the use of renewable energy for some 

time. Most of the world’s wind energy that 
is used has been generated from wind 
farms from Europę. Wind energy is one of 
the fastest growing technologies being 
utilized and Europę has been the industry 
leader when it comes to creating this type 
of energy. 

Finland 

The electricity markets of Finland are some of the most liberał in the world. The 
energy markets were partially opened to large energy users in 1995 and fully 
opened to all users in the year 1997. During the year 1998, an eco-label for 
electricity was created by the Finnish Association for Naturę Conservation. This 
eco label has been met by 10 of the 70 retailers of electric energy in the country. 
About 4% of the energy sold by Finland met the criteria for the label by 2008. 
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Approximately 25.7% of the energy that is consumed in Finland came from a 
renewable energy source in 2009. 

United Kingdom 

In February of 2010, the United Kingdom launched a Green Energy Supply 
Certification Scheme. This offers guidelines and sets certain reąuirements that 
must be met regarding the transparency regarding matching the sales of renewable 
energy supplies by the power companies. 

The United Kingdom is conducting a lot of research on how to use wave energy 
and tidal energy as forms of green energy. The ocean generates a lot of energy and 
the United Kingdom is currently working on ways to hamess that energy. 

Like the United States, the United Kingdom is a large energy consumer. The 
country relies on foreign imports for many of their energy needs. This is one 
reason that the country is investing in renewable sources of energy, so they can 
become less dependent on foreign energy sources. 

United States 

The Enyironmental Protection Agency and the Department of Energy as well as 
the Center for Resource Solutions have all recognized the voluntary purchases of 
electricity that is generated from renewable energy sources. Renewable energy 
certificates have been created as the most effective way to purchase energy that is 
green. According to research that has been conducted, 55% of United States 
citizens want to see companies increasing their use of energy that is renewable. 

In 2007, there were six companies selected by the Department of Energy for green 
supplier awards. These companies were Rocky Mountain Power, Pacific Power, 
Sun Edison, Sterling Planet, 3Degrees, and Constellation New Energy. The 
combined output of green energy from these companies was enough to power 
almost 465,000 ayerage households in the United States. 

The Enyironmental Protection Agency offers a partnership program that is 
yoluntary and supports organizing ways to procure renewable electricity. The EPA 
proyides expert advice as well as tools, resources, and support. This program is 
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designed to help organizations lower the cost of purchasing renewable power as 
well as reduce the carbon footprint. 

Over half of all electricity consumers in the United States now have the choice to 
purchase some kind of green energy product from retail electricity providers. 
About a fourth of the utility companies in the United States offer green power 
programs to their customers. In addition, the govemment offers tax incentives to 
those that purchase Iow energy appliances for their homes. 

China 

China is the largest country in the world and has the biggest population. For this 
reason, renewable energy is extremely important in order for the country to gain 
energy security. China has moved ąuickly towards using renewable energy 
sources. In 2007, around 17% of the electricity in China was generated from 
renewable resources. The country has the most hydroelectric generators in the 
world. T 

Throughout the 2000s investments in renewable energy technology are a part of 
the economic stimulus strategy that has been put in place. There are researchers 
from Harvard that noted that by the year 2030 China would be able to meet their 
entire energy demands from wind energy. However, Wen Jiabao stated that China 
is planning to end the extension of their solar and wind energy and work on 
developing shale gas, hydropower, and nuclear power. 

India 

Another large country with a large population that needs to consider further green 
energy resources is India. India was the First country in the entire world to create a 
ministry for use of non-conventional energy sources. This occurred in the early 
part of the 1980s. Unfortunately, the country has had few successes. Recently, 
India has started to fali behind many other nations when it comes to the use of 
renewable energy. 
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Renewable Energy Around the World 

Around the world govemments are committed to increasing the amount of energy 
that we obtain from renewable resources. There are many reasons that the 
govemment is interested in increasing the usage of these renewable resources. 

One of the main reasons that many govemments are looking for using morę 
renewable energy resources is that many governments such as the United Kingdom 
and United States currently are relying on energy being supplied from other 
countries. If both of these countries were able to extend their use of renewable 
sources for their energy consumption would help them become less dependent on 
foreign energy sources. 

The main reason that govemments are interested in increasing their use of 
sustainable energy is because the ratę of energy consumption is increasing and 
current production using nonrenewable energy sources is having trouble keeping 
up. In addition, the ratę of consumption is so high that the amount of these 
nonrenewable resources is depleting at a very fast ratę. Something has to be done 
in order to lower the cost of energy as well as to help protect the environment. 

Enyironmental impact of using fossil fuels is quite large. Fossil fuels release 
harmful toxins into the air as they are being used. This is creating a greenhouse 
effect, which is destroying the ozone layer and causing the ice caps to melt. If 
something is not changed in the near futurę the enyironmental impact could be 
devastating and irreversible. 

Currently, worldwide renewable energy provides approximately 19% of the 
electricity generation. There are many countries that have renewable power 
generators in place. Wind power is already starting to provide a large amount of 
electricity in some areas. For example, wind energy provides 14% of the energy 
used in the State of Iowa in the United States. In the northem part of Germany wind 
provides 40% of their energy and it also provides 20% of the energy in Denmark. 

There are some countries in the world that get the majority of their energy from 
renewable resources. This includes Iceland that gets 100% of their energy from 
green energy sources. Norway uses 98% green energy, Brazil uses 86%, Austria 
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uses 62%, New Zealand uses 65%, and Sweden is currently using 54% renewable 
energy sources. 

Solar hot water is being used around the world, and plays an important role in 
China. Many of these types of Systems have been installed in buildings that house 
several families. The solar hot water systems currently meet a portion of hot water 
needs for roughly fiflty to sixty million Chinese households. 

Transport fuels or renewable biofuels have led to a significant reduction in the 
amount of oil that is used in the United States. These biofuels displaced 
approximately 68 billion liters of gas in 2009. 

In public opinion surveys that have been conducted intemationally, there is strong 
support from people around the world for promoting the use of renewable 
resources such as wind power and solar power. In addition, governments around 
the world are starting to reąuire that the utility companies use morę renewable 
energy than they have before, even if the cost is increased. Many governments will 
also provide tax incentives for the development and use of greener technologies. 
Throughout the world people are optimistic that the investment into renewable 
energy will pay off in the futurę not just economically, but for the environment as 
well. 


Research for Sustainable Energy 


There are a number of organizations in the federal government, commercial, and 
academic sectors that are involved in conducting large scalę research on 
sustainable energy sources. There are several areas of focus of this research. The 
majority of research that is being conducted deals with improving the efficiency 
while increasing the yields of energy. 

The United States Department of Energy funds two well-known sustainable 
research labs. These labs are the National Renewable Energy Laboratory and the 
Sandia National Laboratories. There are various corporate partners that help fund 
these labs as well. The total budget for NREL is about $375 million and Sandia 
currently has a budget of around $2.4 billion. 


31 


Currently, there is research being conducted on all different types of renewable 
energy as well as research on how to use our current electricity generating systems 
morę efficiently. 

One type of research that is being conducted is on the use of photovoltaic. 
PhotoYoltaic is the process of converting light into electricity. Most of the 
photovoltaic modules that are being researched and used today are for grid 
connected power generation. However, there is a growing demand for a smaller off 
grid power for use in countries that are developing as well as for use in remote 
areas. Solar energy offers a huge potential, which is why there is research being 
conducted in how to make this clean energy form morę affordable and efficient. 
Research in this area of clean energy is growing ąuickly and use of photovoltaic is 
expected to grow exponentially during the next decade. 

Another type of research that is being conducted involving solar energy is CSP 
technology. This refers to concentrated solar power. Electricity using CSP 
technology is focused into one point. This energy is used to heat some type of 
fluid, which will then tum into steam to actiyate a turbinę to produce the electricity 
needed. The cost of this type of technology is still relatiyely high and further 
research is being conducted to find ways to make CSP morę economical and 
efficient. 

Currently, the European Union is the leading producer of wind energy. In the year 
2007, the EU produced over half of all the global wind energy available. Wind 
energy is currently the fastest growing green energy market and research for using 
it as an energy source is near complete as the system that is currently available is 
reliable as well as economical. There are large targets for futurę use of wind energy 
throughout the world, especially throughout the European nations. The current goal 
is to have wind energy meet at least 20% off all European energy needs by the year 
2020 and up to 33% by the year 2030. 

Another type of clean energy that is being researched further is bioenergy. This 
type of energy conyerts biomass resources such as agricultural wastes into energy. 
While bioenergy is being further inyestigated, it is not one of the top priorities 
when it comes to clean energy production. The main reason for this is because of 
the generation costs. 
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The ocean is being considered for energy use as well. Waves and tides both 
produce large amounts of energy and further research is being conducted on how to 
utilize this great amount of energy that the ocean has to offer. Tidal energy shows 
some promise as the tides can be predicted, which means gathering energy during 
specific times that much easier. However, there are some concems involving using 
the ocean to create electricity including the disruption to marinę life. 

China has conducted enough research into solar and wind energy to be able to 
make the entire country dependent on wind energy alone by the year 2030. 
However, that does not seem to be in the plans. The country has stopped their 
research and construction of wind farms and solar energy plants. They are 
currently investing their resources into further developing nuclear technology for 
our everyday electrical needs. 

Getting Started Selling Electricity 


No w that we understand 
electricity, how it 
works, and how we can 
create renewable energy 
sources to use for our 
home, the ąuestion 
becomes how to sell it 
to either help offset the 
cost of installation or to 
make a profit. First, lef s consider going big and creating an energy brokerage firm. 

Energy Brokerage Firms 

In order to create an energy brokerage firm you are going to need to have a sound 
business plan that includes market research. Before starting, you will want to 
consider all of the energy options that you have available to you. It is important to 
know the size of your territory and fully understand who you are competing against 
in the industry in that particular area. You also have the choice of doing it on your 
own or franchising. The instability of the current energy sources that are ayailable 
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have created a great opportunity for a smali business to be able to grow within the 
energy sector by offering alternative energy. 

In order to get started you will need to apply for and obtain a business license. You 
will also need to get the necessary tax information for your State and municipal. 
The first step that you will need to take is to research all of the reąuirements for 
becoming an energy broker in your area. Some of the reąuirements may be the 
regulation of electricity for the area as well as the competitors in your location. 
Many govemments are beginning to deregulate the energy market as a way to 
increase competition and alternative energy sources. It is a good idea to get 
information from other energy brokers who are operating in other areas as this is a 
great source of information about the industry and how it works. 

It may be a good idea to consider franchising the business rather than trying to go 
at it by yourself. There are tum key franchising programs available that will 
include everything that you need in order to get started such as a customized 
website, business leads, and the eaming potential for each customer’s account. 

Next you will need to get a license for the business. Your business needs to be 
registered no matter if you are going at it on your own or purchasing a franchise. 
The reason for registration is for taxing and licensing. Some States, such as 
Massachusetts offer an online database of all of the competitive energy suppliers 
and the licensed commercial brokers. 

In order to get your business off of the ground you will need to cali different 
energy suppliers to arrange contracts with them. These contracts will settle the 
terms that will be used to supply your company and your consumers with energy. 
If you have chosen to use a franchise the franchise will be able to settle these 
contracts for you. 

Next you will begin contacting potential commercial clients located in your area. If 
you are starting the business on your own you will need to generate these leads by 
yourself. If you have chosen a franchise then the franchiser will supply you with a 
number of different leads to help get you started. 

Next, begin supplying electricity to your new clients. You are the broker, this 
means that it is your responsibility to make surę that each client is getting the 
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electricity that they need at the lowest cost possible based on your current list of 
suppliers that you have contracts with. Most franchises will have a system in place 
as part of your franchising contract. You will have to pay for the franchising fees 
as well as other royalties in order to use these advantages. You may be able to use 
a website to synchronize each of your customer’s accounts with the energy 
provider that will be most efficient for them. 

It is important to notę that getting started as a broker can be extremely difficult. It 
is very important that you take your time to conduct the necessary research in order 
to be successful in this business. Franchises offer many benefits, but you will still 
need to do your research in order to have the most success in your smali business. 

Selling Excess Electricity that you Generate 


For those individuals that have created a self sufficient home or farm and are now 
producing morę energy than you currently use, it is possible that you can sell your 
excess energy back to the local electricity grid in your area. 

In order to sell energy back to the grid you will need to contact your local utility 
company in order to discuss the conditions and rates for your ąualifying green 
energy. Many utility companies will allow their consumers to install a meter that 
will read both ways. This meter will run backwards when you are using electricity 
that you are generating and run forward if you need to use extra power from the 
grid for whatever reason. At the end of each cycle the amount of energy that was 
either used or generated by you will be calculated. If you used morę energy from 
the grid than you produced, you will be sent a bill. However, if you produce morę 
energy and send extra back to the grid, the utility company will send you a check. 
Generating extra electricity from your solar, wind, or hydroelectric devices is a 
great way to earn an extra income. This income can help offset the cost of 
installing these types of green energy devices. 

It is important to notę that any generator that is going to be used to sell energy back 
to the grid will need to meet all of the utility reąuirements including the federal 
laws and regulations that govem this type of energy production and use. 


35 


Why Utilities Purchase Energy 


Renewable energy is very efficient and production systems such as wind turbines 
and solar panels create morę electricity that most single entities can uses. You may 
be wondering why a utility company would be willing to buy this extra energy 
back from you. The answer to this is ąuite simple, because the govemment tells 
them to, at least in the United States. PURPA (Public Utility Regulatory Act) States 
that an electric utility company that runs a traditional power grid, such as using 
fossil fuels to create energy, must buy any extra energy that is produced by a 
natural or green energy producer. This is a way that the govemment encourages the 
use of green energy production, but does not reąuire the utility company to make a 
large and expensive investment into using renewable energy sources themselves. 

There are some people that produce renewable energy for their home, but still take 
a bit of energy from the grid as well. However, they tend to make up the difference 
plus some by channeling any excess energy that they create back into the grid. 

If you are producing energy and sending it back to the grid you will receive 
compensation in two different ways. An individual or other smali scalę entity who 
sells their generated electricity back to the utility will receive payment for their 
electricity contributions from the company through a Wholesale ratę. This is called 
avoided cost, which simply means that the utility company avoids buying the 
electricity directly from you instead of generating the electricity themselves. This 
type of compensation uses an electricity meter to keep track of the amount of 
electricity the seller takes from the grid for their normal use. Another meter is used 
to track the amount of energy that the seller generates and puts back into the grid. 
These two meters do the same job as one bidirectional meter. Essentially, the 
amount of energy that is used is subtracted from the amount of energy that has 
been produced. 

The process of selling your electricity back to the grid is a hard concept to grasp. 
The main reason for this is because you cannot really see the energy that is being 
created and used. One way that this gap is bridged is through the use of Renewable 
energy certificates. The renewable energy certificate makes the buying and selling 
of electricity a bit easier to grasp for many people. These certificates are issued by 


36 


the govemment and establish their ownership over the renewable energy. One 
certificate is eąual to each 1000 kilowatt hour of electricity that is put back into the 
grid. 

The purpose of these renewable energy certificates is to show that the utility 
company has purchased the reąuired amount of energy from renewable sources. 
The certificates provide proof that they have fulfilled their reąuirements and offer a 
way for traditional electricity producers to go green, albeit vicariously. 

How Much Money Can You Make? 


How much money can you make selling your green energy back to the grid? This 
is likely the ąuestion on everyone’s mind as they read through all of this 
information. The main ąuestion people will be asking themselves is, “is it worth 
it?” 

The amount of money that can be madę from selling electricity back to the grid 
will vary based on the market that you live in. Market prices for electricity vary 
greatly. New York and Califomia pay some of the highest energy prices, while 
States like Kentucky and Virginia pay some of the lowest. The amount that you get 
paid for the energy that you produce and send back to the grid will depend greatly 
on the particular company that you are selling the electricity back to. 

The average person that produces energy from their home will make about $3000 
each year. This amount will be a combination of REC sales combined with the 
clean energy incentives that are offered by the government. 

There are a few things that you should consider before you make your investment 
in renewable energy. Here are some ąuestions to ask your utility company before 
you get started. 

First, ask the company about the types of Systems that they allow to be hooked to 
the grid. Different utility companies have different restrictions on the kinds of 
generators that they allow to be used with their particular grid. The website for 
your electric company should have a list of pre-approved or certified systems that 
can be used. If the system that you have or are looking at is not on the list, you still 
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might be able to connect to the grid, but might have to make a few extra 
compliance steps. 

Second, you will want to ask about the authorization process for connecting your 
particular system to the company’s grid. You will also want to fmd out if there are 
any safety concerns that need to be considered. 

Third, ask about the typical ratę per kilowatt hour that they pay. This will give you 
an idea of about how much you will be able to earn with your energy production 
from your system. 


Pricing Programs for Green Energy 


Another energy option that a person has is a green energy pricing program. This 
type of program is created by utility companies and gives consumers the ability to 
support green energy programs by paying a higher price on their electric bill to 
encourage the utility company to invest in renewable energy sources. 

There are currently over 860 utility companies, including municipal Utilities, 
kwestor owned Utilities, and cooperatiyes, that offer their customers green energy 
pricing programs. The number of consumers that utilize these programs is on the 
rise. From 2009 to 2010, there were 14% morę customers that began using a green 
energy program with their utility provider. 

The State with the most green energy consumers is Texas, closely followed by 
Oregon. New York and Califomia have a large number of consumers of this 
program as well. There are participants of green energy programs in every State of 
the United States. 


Net Metering Programs 


Another option that is available to utility customers is the net metering program. 
This type of program offers consumers an incentive for investing in renewable 
energy production that is on site. A net metering program will allow a customer to 
use their own energy generating systems to help lower their overall consumption of 
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energy for each billing cycle. When the customer generates morę electricity than 
they are using their meter will start to run backwards. 

Net metering offers a cheap and easy method of encouraging consumers to invest 
in a renewable form of energy. In addition, this method will increase the value of 
the electricity that is being produced by a renewable energy source and allows the 
customer to save their energy and use it at another time other than when it is being 
produced. Providers also benefit frorn the net metering program because when 
their customers are producing electricity during high usage times the system load 
factor improves greatly. 

There were 43 States along with Puerto Rico and Washington D.C. that offered net 
metering in 2010. 


Potential Green Energy Buyers 


Other than selling your green energy back to the grid there are other options as 
well. There are several large energy companies that will show interest in 
purchasing the electricity that you are producing. In addition, there are several 
green energy specialists that may show interest as well. 

Selling to one of the large corporations or green energy specialists may be the best 
way to profit from your current green energy technology. These companies are 
likely to pay you a bit morę for use of your stored energy. 

Another benefit of selling to these companies is that they will pay you for the 
energy and not reąuire you to give up any of your ROCs. You can use these 
companies as your energy agent and supply them with information about the 
energy that you have to offer and they will then pay you at a buyout price. 

Here are some of the companies that may purchase your green energy. 

EDF 


This company does not provide a lot of information on their website and suggest 
that it is best to cali them for morę information. The current ratę that we found 
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them to be paying was your total amount of generated electricity 
plus your ROCs at the ratę of 5p/ kilowatts per hour if you have a 


generator that has a ranking of 5kWp. Larger installations paid 
morę. This company also offers to buy only the electricity generated 


at a ratę of 7.6p/kilowatts per hour if you have a generator of 10 kilowatts per hour 
and an export meter. 


Ecotricity 


If you use PV, a wind turbinę, or a smali hydro system that 
has a rating of up to 10 kilowatts per hour, you can sell your 


ecobicity 


generated electricity to ecotricity. The company was paying at a ratę of 
12p/kilowatts per hour for all of the electricity generated as well as the ROCs. 


Good Energy 


Good Energy seems to be one of the best paying companies 
that we have found. The ratę is 15 p per kilowatt hour for 



everything that is produced plus the ROCs. Anyone that is considering the use of 
thermal solar energy might want to consider selling to Good Energy. The company 
is currently attempting to reward their suppliers for their ecofriendly efforts while 
at the same time trying to offset their cost for the new gas offering. 


Green Energy 


This is a uniąue opportunity to become a shareholder 
in a company. Green Energy offers each of their 
customers the chance to be a shareholder of the 



company. The company pays two rates that are based on the size of the generator 
that you have. Smali scalę generators that are under six kilowatts per hour pay a 
fiat ratę of 10 p for each unit that is generated plus the ROCs. Larger scalę units 
with production of over six and up to 30 kilowatts per hour pay 8.5 p for each unit 
that is exported through the export meter and another 4.5p for every unit that is 
generated for ROCs. There is a daily charge of 15 p to export to the grid. 
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Conclusion 


There is no denying the world’s energy dependence. We all depend on electricity 
for our everyday needs and wants. Imagine what life would be like if you woke up 
tomorrow and your electricity was out. While you would be able to get by, it is 
something that you would defmitely take notę of. Electricity is something that most 
of us only think about when it is taken away. Think about the last time your power 
went out. Did you feel lost? It is likely that the power outage didn’t last morę than 
an hour. In fact, it probably just lasted a few minutes, but during that time you truły 
got to appreciate just exactly how much we depend on having that power at our 
fmgertips. 

If we are going to continue to depend on energy in this way, we have to come up 
with better ways of producing it. Burning fossil fuels is not the answer. This 
method was created long ago before people realized the harm that it was causing to 
the earth and the conseąuences it would have on our environment. 

Clean energy advocates from Europę have considered a tariff feed in program a 
solution to the fossil fuel dependency. Both Canada and the United States are not 
starting to catch on to this as well. The feed in tariff program guarantees that any 
person that generates a form of electricity from a renewable energy source will be 
able to sell that energy to the grid and receive a long term payment for it. This is 
true for a smali business owner, home owner, or big electric companies. 

The payments for the energy under the tariff program will be set at a ratę that is 
pre-established. This ratę is often much higher than the market price. This is to 
make surę that the developers make a return that is profitable. 

The feed in tariff program is credited with the quick deployment of solar power 
and wind energy throughout the world leaders in this industry, Spain, Germany, 
and Denmark. This spike in growth has been seen over the past 10 years. 

Currently, the United States of America does not have this type of feed in tariff 
program policy. This is an issue that needs to be discussed. Every day that goes by 
without some type of unified energy policy in place is another day that the chance 
slips away from the consumers of America. 
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Even in the darkest corners of the United States the solar radiation resources that 
are available or 50% higher than those of the current market leader for this type of 
energy, Germany. There are investors waiting patiently for the market to start to 
move in the direction that will make solar energy a profitable investment. 

Investors remain a bit leery of this type of investment because the market is 
currently so scattered and broken. Many investors are holding back while other 
investors are looking for “hot spots.” These spots are places like Califomia or 
specific counties throughout the country. The United States needs to work on a 
renewable energy strategy that is coherent and is not relying on giving out tax 
breaks. If the United States does not do this soon, the market is going to remain 
underdeveloped and other countries are going to keep passing us with the new and 
innovative renewable energy systems that they are creating. 

One of the main problems that are plaguing the development of renewable energy 
sources in the United States is politics. There are many politicians and their 
constituents that believe that there are no need for this type of energy and think that 
drilling for morę oil in the oceans and on land is the answer. It is these thoughts 
that are keeping the United States behind in developing actual sources of energy 
that could be used forever instead of for just the near futurę. 

Drilling for morę oil is not the answer. There is not enough oil available to last for 
as long as we need it. In fact, there is barely enough oil to keep up with the current 
consumption. At the ratę that we consume these fossil fuels it will not be long until 
they are gone. When they are finally all gone the ąuestion will be, is the United 
States ready? 

The United States has madę a few moves in the right direction, but unlike China 
and our European allies, the country has failed to lay out a plan that sets specific 
goals for where we want to be by 2020 and further into the futurę. The European 
Union has a plan. China had a plan, but has changed it and it does not seem to be 
for the better. 

Overall, as a society we all need to start thinking about our energy usage. The next 
time that you walk into a room and flip on the light, think about what went in to 
creating the energy that is being used to power that light. Taking that second to 
think about the fossil fuels that were burned will increase your awareness and is 
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likely the best way to change some of your habits, such as leaying that same light 
on when you leave the room. 

Everyone should take the time to think about energy consumption and consider 
implementing a form of green energy into their home. Solar energy combined with 
wind energy offer great sources. However, the cost of converting a home can be 
way to high for many of the ayerage homeowners. This is why it is a good idea to 
take it one step at a time. 

If you cannot afford any type of electric generation device such as a wind turbinę 
or solar panel, you can start doing your part by simply watching the energy that 
you consume on a daily basis. Tum the lights off in your rooms when you are not 
in them. Unplug electronic devices such as televisions when they are not being 
used. By taking these smali steps you will be able to save some money and help 
save the planet as well. 
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